INTRODUCTION
THE DIAGNOSIS of pain in the chest is one of the important problems met with in medical practice, and is usually considered by the patient and doctor to be of ominous significance until otherwise explained. In the upper chest, disease of the heart, lungs and pleura is usually suspected; while in the lower chest, disorders of gallbladder, kidney or stomach may be incriminated. In presenting this paper we wish to draw attention to pain arising in the wall of the chest, and describe our experience in a group of patients in whom this diagnosis was made. A previous series with similar clinical features has already been reported by one of us (Grant 1966) with suggestions as to treatment. The reasons for referral in the present series confirm the opinion that chest wall pain is seldom thought about, and that a more general recognition might save unnecessary worry and invalidism. We recognise our diagnosis is a clinical one lacking technological confirmation, a fact which may partly explain both its neglect and the confusion in nomenclature. It is not possible to make what are unsubstantiated claims, but research reading would suggest that what we describe has been called by different names, and in many instances attention has been focused only on the front part of the chest. We suggest that chest wall pain is often associated with a rib which examination will reveal to be tender along its length, and on this basis we attempt to clarify the literature. As a working hypothesis minor mechanical derangements of the ribs, and in some instances the associated dorsal vertebrae, would explain the clinical picture met with in our patients.
PATIENTS AND FINDINGS
A general account is given of the clinical features in a series of 41 patients with rib pain, who presented in a general medical unit in the course of one year. The diagnosis was limited to pain in the thoracic cage which was not caused by anv obvious inflammatory or neoplastic process. Fractured ribs and underlying chest disease were excluded by X-ray of the chest and dorsal spine. Where necessary. cardiography and enzyme tests were used to exclude angina.
SYMPTOMS
The diagnosis was that of pain in the chest. This was described by the patients in many different ways and could be easily misinterpreted except for certain fairly constant features:
(1) Reasonably accurate localisation.
(2) Accentuation by movements of the thoracic spine -twisting and bending or turning in bed. (5) A history of twist or muscular stress sometimes requiring questioning to elicit. Our patients used different qualifying adjectives -cramp-like, rheumatic, darting, sharp, a catch, and occasionally dull or burning. They often felt the pain in the front of the chest but sometimes it was associated with discomfort in the back or around the axilla.
PHYSICAL SIGNS
Tenderness on pressure over the rib was the diagnostic criterion. Compression at the localisation reproduced or accentuated the patient's discomfort.
LOCALISATION OF TENDERNESS (TABLES I AND II)
In all patients there was tenderness on pressure involving one or several ribs, but in a third of the cases there was also tenderness over the associated dorsal spines. On this clinical criteria the series was divided into a larger group in whom only the ribs were tender -the 'costal syndrome', and a smaller group in whom there was also tenderness of the dorsal spine -the 'vertebro-costal syndrome'. In the 'costal syndrome' no instance of tenderness of the first rib was found and involvement of ribs below the third was more usual. The most common complaints were of apparent involvement on the 4th to the 8th ribs on the left side and after this of the 10th to the 12th ribs on the right side. In most instances single ribs were tender but combinations were found of adjoining ribs in about half of the patients. As to the actual sites of tenderness along the rib, this usually involved the whole rib -the costo-chondral junction, the shaft and the costo-vertebral joint. In just three instances were the costo-chondral junction and shaft only painful, whilst there were seven patients with tender 11th and/or 12th floating ribs and consequently tenderness of only the shaft and costo-vertebral joint.
In the 'vertebro-costal syndrome' the upper and lower portions of the dorsal spine were not affected. Single vertebrae were twice as often affected as several vertebrae. In this group tenderness was more usual in the ribs on both sides of the chest which were attached to the tender spine; this bilateral rib tenderness was not found in the simple 'costal syndrome'. Traction on the spine usually gave some relief.
INITIAL DIAGNOSIS (TABLE III) In no instance was the diagnosis made outside hospital and patients could be divided into two groups. In the first group the presenting symptom for diagnosis was pain. In the second group the patients developed rib pain whilst in the ward or complained of it as an associated or secondary condition.
The initial diagnosis in the patients sent to hospital because of their pain show that the possibility of myocardial ischaemia was by far the most common cause for referral. The fact that 3 out of these 18 patients had had a previous episode of myocardial ischaemia confirmed by cardiograph was noted, but no evidence was found of recurrence. Pulmonary neoplasm, pleurisy, pneumonia and bronchitis were other presenting diagnoses when the upper and middle ribs were involved, whilst renal calculus, cholecystitis and peptic ulcer were suggested diagnoses with the lower rib syndromes. (TABLE IV) No likely cause could be ascertained in 6 patients but in the remaining 35 cases there appeared to be factors of significance. In 14 patients there was evidence to suggest that a mechanical stress preceeded the symptoms, although in some instances this information was not immediately volunteered. Strains were produced by a sudden twist, usually in an attempt to save a fall, or in performing a sudden movement involving the trunk. There was evidence of osteoarthritis of the dorsal spine on radiological examination of 13 patients, and in 2 of these there were associated congenital anomalies. One had a congenital fusion of the lower three thoracic vertebrae with some degree of kyphosis and a lordosis in the upper dorsal region. In the other, there was a reduction in the vertical height of D.8. Cough appeared to precipitate the discomfort in 10 patients although associated with a twist or dorsal arthiritis in 4 instances; all of these persons had an acute or chronic respiratory infection. In three cases an operative procedure involving straining of the rib cage preceded the onset of symptoms. Osteoarthritis was more common in the vertebro-costal group, whilst cough, twists and operative strains were prominent in the simple costal syndrome.
ILLUSTRATIVE CASE HISTORIES 1. Housewife aged 45. A small frail woman who had been engaged in nursing her invalid father; work which involved shifting him around the bed. She complained of an 'agonizing' pain in the left side of the chest over three months and had been investigated elsewhere --x-ray chest, cardiograph, blood count and sedimentation rate being described as normal, but the cervical spine x-ray showed degenerative changes C.4-5 disc. Referred to clinic as possible angina for further opinion.
She was unable to remember the exact commencement of her discomfort but on questioning localised the pain as being 'gripping' over the 3rd and 4th left costo-chondral cartilages going through to the back in the left scapular area and axilla. She had also pain down her arm at night and felt depressed and very worried about her heart.
On examination, radiology of the chest, thoracic spine and ribs was normal and the cardiograph again negative. Twisting her back was painful. She was tender over the 3rd-Sth cartilages anteriorly, the shaft of the 3rd rib along its course to the axilla and the costo-vertebral joints of the 3rd, 4th and 5th ribs.
Diagnosis: Costal Syndrome involving several ribs probably due to mechanical strain.
2. Butcher aged 57. An eleven year history of 'angina' and 'high blood pressure' for which he had attended a cardiac clinic on previous occasions when affected. Four weeks before attending the clinic developed a 'more severe pain like a knife' which stabbed his chest on both sides, especially the left, and caught his breath mainly in the front of his chest. No history of injury was obtained but twisting and lifting his arms might produce a sudden exacerbation seizing him up. Referred as possible cardiac pain.
On examination, he had a hypertension 230/140 mmHg., his cardiogram showed a left ventricular ischaemic pattern, but enzyme tests were normal. X-ray chest showed some cardiac enlargement and the film of his thoracic spine osteroarthritis with osteophyte formation in the lower portion. In front he was tender over the 3rd-5th costo-chondral junctions on the left and the 3rd on the right, whilst posteriorly the same ribs were painful on compression over the costo-vertebral joints and the 3rd thoracic spine was tender. Rotation of the back produced pain whilst his discomfort was relieved by traction.
Diagnosis: Vertebro-costal syndrome involving mainly the 3rd dorsal vertebra and associated with osteoarthritis. Radicular type of pain. May have thoracic disc lesion. Hypertension and previous angina were not the primary diagnosis.
DIscussIoN
The fact that pain can arise in the structures of the thoracic cage has been recognised for many years and diagnoses of 'fibrositis' and 'muscular rheumatism' are made from time to time, usually when investigations of chest pain have proved negative. It is apparently not so well appreciated that pain originating in the ribs is of frequent occurrence in everyday practice. Reports of series of cases are relatively few, apart from those on Tietze's syndrome, yet the 'slipping rib' involving the lower two floating ribs and often named after its discoverer the 'syndrome of Davies Colley' has been known for over half a century (Bailey, H. 1960) . solated case reports give the impression it is uncommon and usually confused with gallbladder or renal pain.
In a previous paper by one of us (Grant 1966) a series of 38 persons were encountered with pain in the chest wall. These observations and the experience of 41 patients reported in the present paper confirm our views that many physicians may have met with these simple clinical conditions, yet lack of objective, pathological or technological confirmation, have kept them from a committed diagnosis.
To clarify the problem of rib pain is difficult, especially as X-ray films of the rib insertions do not seem helpful. The clinical criteria of always finding some part of the rib tender and sometimes an associated tenderness of the dorsal spines, have dictated our terminology. Pathological proof as to the basic causes is lacking and supposition takes its place. Our experience would be in keeping with the idea that many cases of pain in the chest wall are due to an anatomical misalignment of a rib. This need only be of slight degree to produce discomfort and disturb the equilibrum of the musclo-skeletal structures of the thorax. The pain may be localised by the patient anteriorly or posteriorly, depending on which insertion of the affected rib is more displaced, but in most instances some tenderness may be traced along the whole rib. On the mechanical principle that subluxation at even one insertion will affect the exact fitting of a rib, this finding is not unexpected. In the group which we call the 'costal syndrome' where the rib alone is tender, a simple sprain at either insertion would be sufficient explanation. However, in the 'vertebro-costal syndrome' our patients had, in addition, tenderness over one or more dorsal spines and bilateral involvement of the associated ribs was common especially at their posterior ends. It seems possible that here the problem originates in the dorsal vertebrae affecting the costo-vertebral joints on each side and the consequent fit of attached ribs. This could be produced by a torsion displacement hard to show on X-ray, and more likely to occur if osteoarthritis is present. Obvious misalignment and postural abnormalities may be present but not necessarily so, and in some instances there may be even vertebral disc lesions. Root pain is more common in this type of patient and the symptoms more severe and intractable.
Most of the literature on chest wall pain has been focused on conditions with tenderness of the costo-chondral junctions, in particular the conditions described in 1921 and called after the author of the paper 'Tietze's syndrome'.
Histological study in this morbid condition sometimes called 'costo-chondritis' or 'costochondralgia' has been usually unrewarding (Giardina, Bencini and Gabrielli, 1965) . Perhaps a clue may be found in Kayser's (1956) review on the subject and the statement that open operation has only revealed angulation at the costochondral junction. Indeed the validity of any inflammatory process being the cause is questionable. It seems likely that Tietze's syndrome may well be due to a chronic subluxation of the anterior end of a rib and related to all the other 'rib syndromes'. Indeed under this heading Rawlings (1962) considered 'xiphoidalgia', the 'costal margin syndrome', the 'twelfth rib syndrome', the 'precordial catch' (Miller and Texidor, 1959) , the 'radicular syndrome', and 'costochondritis' all to be variants of sprained costochondral junctions. Series of cases with costochondral tenderness confused with angina have also been reported as the 'costo-chondral syndrome' (Benson and Zavalla, 1954) and the chondrocostal precordial syndrome' (Fiegel, Bargheer and Kukwa, 1965) . Any misalignment of a rib we suggest may affect the costochondral junction and usually the costovertebral joint as well, and it seems more realistic to consider whether the rib alone is out of position 'costal syndrome' or whether the misalignment basically arises in the dorsal spine 'vertebro-costal syndrome'. The radicular syndrome (Gunther and Sampson 1929 , Smith and Koutz 1942 , Davis 1948 seems to be due to the latter cause and its description bears close resemblance to what Cyriax (1950) attributes to articular and nerve root types of 'thoracic disc' lesions. As proof of pathology is again often lacking we feel our classification on clinical grounds alone has some justification. Perhaps the terminology of rib pain may be simplified as in Table V . In doing this we recognise the exact diagnosis of pain in the chest wall may be difficult and it is not possible to correlate our findings with every author. For example, Allison (1950) divided his series of patients into three groups -muscle strain, fibrositis and kyphoscoliosis. We do, however, suggest that rib tenderness is a frequent finding even though it may not be present in every case of chest wall pain.
SUMMARY
The clinical features in 41 patients with pain in the wall of the thorax are described and related to tenderness of one or more ribs. Cases fall into two groups: the 'costal syndrome' where only the ribs appear involved, and the 'vertebro-costal syndrome' where the problem is further complicated by tenderness of the associated dorsal spines. The possible aetiological factors are discussed and an attempt is made to clarify the somewhat confused nomenclature on chest wall pain. Results suggest that rib pain is relatively common but not well recognised and so may account for variously reported conditions. Reasons are given for considering the syndromes described as important in the differential diagnosis of obscure chest pain and of angina.
THIS publication is one of a long series of monographs published by the Nuffield Provincial Hospitals Trust. Coming from this stable it should command close attention for the Trust has had a long list of most important and telling publications to its credit. This monograph on hostels in hospitals is no exception and should be read by all those whether they take seriously or not the problems of making the best use of all the resources of the hospital service.
While its main theme is to highlight the place for hostels in the hospital service in the process of building up the case, a whole range of other techniques are argued and in many cases endorsed. All of these have as their common object the better utilisation of resources.
The case for hostel beds is not new and it is surprising, although the case for these beds has been acknowledged for many years and indeed the use of these beds has so long been demonstrated in Sweden, that official backing for them has been so long ignored. It could be thought that the term hostel beds is just another label for a group which already exist such as pre-convalescent, pre-discharge or convalescent beds. It may be thought too that some resistance from clinicians has been voiced for fear that their presence might interfere with the number of acute beds allocated to them.
Time spent in reading this monograph would be very well spent by all those who are involved in the development of the hospital service in Northern Ireland or indeed elsewhere. Many useful hints both in planning, running and staffing hostel beds have been well set out and a great deal of trouble has been taken to make the estimate of costs and the problems likely to be encountered as realistic as possible. Easy to read and assimilate, this publication should command wide reading.
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